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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the homopolymer of ethylene or ethylene, and the copolymer at least with a kind of the monomer which 
has other ethylene nature unsaturated bonds (**) — the weight average molecular weight (Mw) of the polyethylene 
conversion measured by the gel-permeation-chromato'graphy method (the GPC method) is in the range of 3,000- 
1,000,000 — (**) — a resin consistency (d) — 850 - 970 kg/m3 it is in the range — It is in the range whose 
activation energy (deltaEa) of a melting flow is 31 to 84 kJ/a mol, (Ha) and (**) — the ratio of the weight average 
molecular weight (Mw) of polyethylene conversion and number average molecular weight (Mn) which were measured 
by the GPC method — Mw/Mn and die swell ratio (DR) Ethylene system polymer with which relation is 
characterized by filling formula DR >=0.09x(Mw/Mn)+1.20. 

[Claim 2] The ethylene system polymer according to claim 1 with which the relation between **** impact strength 
(Eimp [kJ/m2]) and a die swell ratio (DR) fills formula logEimp >=-1.2xDR+5.0. 

[Claim 3] The ethylene system polymer according to claim 1 with which the monomer which has an ethylene nature 
unsaturated bond was chosen from the alpha olefins of carbon numbers 3-20, styrene, annular olefins, and diolefins 
and which is a kind at least. 

[Claim 4] the ratio of the weight average molecular weight (Mw) of polyethylene conversion and number average 
molecular weight (Mn) which were measured by the gel-permeation-chromatography method (the GPC method) — 
the ethylene system polymer according to claim 1 which has Mw/Mn in the range of 1 .5-4. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] It relates to the homopolymer or copolymer of ethylene which has good machine physical 
properties (***♦ impact strength etc.) while the melting fluidity of this invention is high and it is excellent in shaping 
stability (die swell ratio) in more detail about an ethylene system polymer. 
[0002] 

[Description of the Prior Art] Conventionally, ethylene system polymers, such as polyethylene and an ethylene- 
alpha olefin copolymer, are broadly used in many fields as general-purpose resin. However, this ethylene system 
polymer has the trouble as shown in (1) - (3) below. (1) — a line — low density polyethylene (L-LDPE) and high 
density polyethylene (HDPE) have the small activation energy (deltaEa) of a melting flow, since the resin fluidity is 
low as compared with low density polyethylene (LDPE), they are inferior to a moldability, and the moldability of a 
high molecular weight object is notably inferior in them especially. [ namely, ] Moreover, similarly, the die swell ratio 
in a melting condition is small, and inferior to shaping stability as compared with LDPE. (2) Although LDPE shows a 
good fabrication property, machine physical properties are inferior as compared with L-LDPE or HDPE. (3) It is 
becoming clear that a homogeneous system metallocene system catalyst is developed, this thing is excellent in 
copolymeric [ between olefins 1 and the molecular weight distribution of the polymer obtained shows very high 
catalytic activity narrowly in recent years as compared with the conventional vanadium system catalyst. However, 
since that molecular weight distribution of the polymer obtained with this metallocene system catalyst by one side is 
narrow, a fabrication property has many problems and it does not escape a limit in the cases, such as blow molding, 
inflation molding, and cast shaping. 

[0003] In order to solve such a problem, the olefin system polymer which introduced long-chain branching is 
indicated variously. (1) The olefin system copolymer which has long-chain branching using alpha, omega-diene, a ring 
type, and methylene system diene (JP,47-34981,A), (2) In case copolymerization of nonconjugated diene and the 
olefin is carried out, a polymerization is performed in two steps. The manufacture approach of a copolymer with 
more nonconjugated diene contents of the amount soma of giant molecules than that of a low-molecular-weight 
soma (JP,59-56412,A), (3) The ethylene / alpha olefin / 1, 5-hexadiene copolymer (Patent Publication Heisei No. 
501555 [ one to ] official report) using a metallocene / aluminoxane system catalyst, (4) by making the nickel 
compound of zerovalency or bivalence, and a specific amino screw (imino) compound into a catalyst, and 
copolymerizing alpha and omega-diene with ethylene Polyethylene (JP,3-27761 0,A) including the both sides of the 
short-chain branch obtained by carrying out the polymerization only of the ethylene and long-chain branching etc. is 
indicated using the approach (JP,2-261809,A) of introducing long-chain branching, and the same catalyst component 
as (5) above (4). However, in the copolymer of the above (1), crosslinking reaction is concurred with, gel occurs at 
.the time of film shaping, and a melting property falls conversely, copolymerization reactivity is also low the top 
where a control range is extremely narrow, and there are problems, such as a physical-properties fall based on 
generation of a low-molecular-weight object, at the same time a diene component participates in formation of long- 
chain branching. In the manufacture approach of the copolymer of (2), in order to introduce long-chain branching 
into the amount component of macromolecules, increase of the molecular weight by bridge formation is remarkable, 
there is a possibility of concurring with insoluble-and-infusible-izing and gelation, copolymerization reactivity is also 
low the top where a control range is narrow, and there are problems, such as a physical-properties fall based on 
generation of a low-molecular-weight object Moreover, in the copolymer of (3), a molecular weight distribution is 
narrow and there is a fault, like the effective monomer concentration for forming the branch point by advance of the 
ring closure of 1 and 5-hexadiene a disadvantageous top to blow molding, film shaping, etc. is low. Furthermore, the 
approach of introducing long-chain branching of (4) has problems, like generating of gel and the control range of 
physical properties are narrow. Moreover, the polyethylene of (5) is a polymer which does not include ethyl 
branching and butyl branching at all, and it has the trouble of machine physical properties tending to fall in order to 
perform control of physical properties, for example, control of a consistency, by methyl branching. 
[0004] Moreover, after manufacturing a high molecular-weight object ([eta] =10-20 deciliter/g) by the manufacture 
approach of the ethylene system polymer which gave the working characteristic by the copolymerization approach, 
for example, precuring, the method of manufacturing ethylene / alpha olefin copolymer by this polymerization is 
indicated (JP.4-55410.A etc.). However, in this approach, the melting property of the copolymer obtained is changed, 
and although the effectiveness of making melting tension increasing is shown, there is a fault of being easy to 
generate film gel. Furthermore, the ethylene system polymer using a metallocene system catalyst and its 
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manufacture approach, for example, the ethylene system copolymer (JP,3-163088,A — ) obtained by the approach 
and it which manufacture an ethylene system polymer using (1) restricted geometry mold catalyst Used WO 93/No. 
08221 official report and (2) porosity inorganic oxide (aluminium compound) as support. According to the 
manufacture approach (JP,4-100808,A) of the polyolefine by the support metallocene catalyst, and the hafnium 
system catalyst of (3) specification The molecular weight distribution guided from ethylene and an alpha olefin is 
narrow, and the ethylene / alpha olefin copolymer (JP.2-276807.A) which raised the melt flow rate are indicated. 
However, in the technique of the above (1), molecular weight distribution and the presentation distribution of the. 
ethylene system copolymer obtained are narrow, and it cannot control these both according to an individual. 
Furthermore, although this ethylene system copolymer has the publication of the purport which long-chain branching 
exists and is excellent in a working characteristic, i.e., a melt flow rate, it is still inadequate and there are not other 
important working characteristics and concrete description especially concerning shaping stability (a swell ratio, 
melting tension, etc.), either. Moreover, in the manufacture approach of the above (2), although the copolymer of the 
ethylene and the alpha olefin which are obtained has a large die swell ratio, if the relation of the die swell ratio to 
the melting point of the ethylene / butene-1 copolymer indicated here is found, it is distinct that a die swell ratio 
falls with the rise of the melting point. Therefore, the copolymer which controlled the die swell ratio related to the 
neck in which poses a problem at the time of a film or sheet forming by the large field of the melting point range 
cannot be offered. On the other hand, what is indicated by (3) is a copolymer which includes an alpha olefin unit as 
an indispensable unit, and is 3 the resin consistency of 0.92g/cm further. The copolymer which exceeds is not 
contained. Moreover, like (1), molecular weight distribution and presentation distribution are narrow, and cannot 
control these both according to an individual. 
[0005] 

[The technical problem which invention makes solution ******] It aims at offering the ethylene system polymer 
which has good machine physical properties (**** impact strength etc.) while the melting fluidity of this invention is 
high and it is excellent in shaping stability (die swell ratio) under such a situation. 
[0006] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly that this invention persons should 
develop the ethylene system polymer which has the aforementioned description, it is the copolymer with a kind of 
the monomer which has the homopolymer of ethylene or ethylene, and other ethylene nature unsaturated bonds at 
least, and that has the activation energy of molecular weight a consistency, and a melting flow in the specific range, 
and molecular weight distribution and a die swell ratio have a specific relation found out that the purpose might be 
suited' This invention is completed based on this knowledge. Namely, this invention is set at least to the copolymer 
with a kind of the monomer which has an ethylene homopolymer or ethylene, and other ethylene nature unsaturated 
bonds. (**) — the weight average molecular weight (Mw) of the polyethylene conversion measured with the gel 
PAMIESHON chromatography method (the GPC method) is in the range of 3,000-1,000,000 — (**) — a resin 
consistency (d) — 850 - 970 kg/m3 it is in the range — It is in the range whose activation energy (deltaEa) of a 
melting flow is 31 to 84 kJ/a mol, (Ha) and (**) — the ratio of the weight average molecular weight (Mw) of 
polyethylene conversion and number average molecular weight (Mn) which were measured by the GPC method 
with Mw/Mn Die swell (DR) The ethylene system polymer with which relation is characterized by filling formula DR 
>=0.09x(Mw/Mn)+1.20 is offered. The ethylene system polymer of this invention is a copolymer with a kind of the 
monomer which has the homopolymer of ethylene or ethylene, and other ethylene nature unsaturated bonds at 
least. In a copolymer, the alpha olefins, the styrene, annular olefins, and diolefins of carbon numbers 3-20 are 
preferably mentioned as a monomer which has the ethylene nature unsaturated bond used as a comonomer. 
[0007] As an alpha olefin of the above-mentioned carbon numbers 3-20, propylene^ -butene-; 1-pentene;4-methyJ- 
1 -pentene;1 -hexene;1 -octene;1 -decene, 1 -DOTESEN;1 -tetrapod decene;1 -hexa decene;1 -octadecene;1 -ray 
KOSEN, etc. are mentioned, for example. As styrene, styrene and alpha methyl styrene are begun, for example, p- 
methyl styrene; o-methyl styrene; m-methyl styrene; 2 and 4-dimethyl styrene; 2 and 6-dimethyl styrene; 3 and 5- 
dimethyl styrene; Alkyl styrene, such as p-tert-butyl styrene, p-chloro styrene;o-chloro styrene; m-chloro 
styrene;p-bromostyrene;o-bromostyrene;m - Bromostyrene;p-fluoro styrene;o-fluoro styrene; m-fluoro styrene; 
halogenation styrene, such as o-methyl-p-fluoro styrene, 4 - Vinyl phenyls, such as a vinyl biphenyl;3-vinyl 
biphenyl;2-vinyl biphenyl, 1 -{4-vinyl phenyl)- Naphthalene;2- (4-vinyl phenyl)-naphthalene; 1- (3-vinyl phenyl)- 
naphthalene; — 2-(3-vinyl phenyO-naphthalene; — 1-(2-vinyl phenyO-naphthalene; — vinyl phenyl naphthalene, 
such as 2-(2-vinyl phenyO-naphthalene, is mentioned, moreover — as annular olefins — the thing of carbon 
numbers 3-20 — desirable — concrete — cyclopentene; cyclohexene; norbornene;1 -methyl norbornene;5-methyl 
norbornene;7-methyl norbornene;5 and 6-dimethyl norbornene; — 5, 5, 6-trimethyl norbornene;5-ethyl 
norbornene;5-propyl norbornene;5-phenyl norbornene;5-benzyl norbornene, etc. are mentioned. 
[0008] The polyfunctional monomer chosen from the compound formed as diolefins on the other hand from at least 
two congener or the residue of a different kind chosen from alpha olefin residue, styrene residue, and annular olefin 
residue and the annular diene compound is used preferably. As such a polyfunctional monomer, a straight chain or 
the non-ring type diene compound of branching, a monocycle alicyclic diene compound, a polycyclic alicyclic diene 
compound, cyclo alkenyl permutation alkenes, the diene compound that has an aromatic series ring, the diene 
compound which has alpha olefin residue and styrene residue in a monad are mentioned, for example. As this 
straight chain or a non-ring type diene compound of branching For example, 1, 4-pentadiene, 1, 4-hexadiene, 1, 5- 
hexadiene, 1, 6-OKUTA diene, 1, 7-OKUTA diene, 1, 9-deca diene, 1 and 11-dodeca diene, the 2-methyl -1, 4- 
pentadiene, the 2-methyl -1, 5-hexadiene, 3-ethyl -1, 7-OKUTA diene, etc. are mentioned. As a monocycle alicyclic 
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diene compound For example, 1, 3-cyclopentadiene, 1, 4-cyclohexadiene, 1, 5-cyclo-octadiene, 1, 5-cyclo dodeca 
diene, 1, 2-divinyl cyclohexane, 1, and 3-divinyl cyclohexane etc. is mentioned. As a polycyclic alicyclic diene 
compound, for example Moreover, a dicyclopentadiene, Norbornadiene, a tetrahydro indene, a methyl tetrahydro 
indene, Bicyclo -(2, 2, 1)- Hepta — 2, 5-diene, the 5-methyl -2, 5-norbomadiene, Furthermore, it is norbornene of 
the alkenyl, alkylidene, the cyclo alkenyl, and cyclo alkylidene. For example, 5-methyl-2-norbornene, 5-ethylidene- 
2-norbornene, 5~isopropylidene-2-norbornene, 5-vinyl norbornene, 5-butenyl norbornene, 5-(4-cyclo pentenyl)-2- 
norbornene, 5-cyclohexylidene-2-norbornene, etc. are mentioned. 

[0009] Furthermore, as cyclo alkenyl permutation alkenes, an allyl compound cyclohexene, vinyl cyclooctane, allyl 
compound cyclodecene, vinyl cyclo dodecen, etc. are mentioned, for example, and p-divinylbenzene, m- 
divinylbenzene, o-divinylbenzene, G (p-vinyl phenyl) methane, 1, 3-screw (p-vinyl phenyl) propane, 1, and 5-screw 
(p-biphenyl) pentane etc. is mentioned as a diene compound which has an aromatic series ring, for example. On the 
other hand as a diene compound which has styrene residue as alpha olefin residue in a monad For example, p-(2- 
propenyl) styrene, m-(2-propenyl) styrene, p-(3-butenyl) styrene, m-(3-butenyl) styrene, o-(3-butenyl) styrene, p- 
(4-pentenyl) styrene, m-(4-pentenyl) styrene, o-(4-pentenyl) styrene, p-(7-OKUTENIRU) styrene, p-(1-methyl-3- 
butenyl) styrene, p-(2-methyl-3-butenyl) styrene, m-(2-methyl-3-butenyl) styrene, o-(2-methyl-3-butenyl) 
styrene, p-(3-methyl-3-butenyl) styrene, p-(2-ethyl-4-pentenyl) styrene, p -(3-butenyl)- Alpha methyl styrene, m 
-(3-butenyl)- Alpha methyl styrene, o -(3-butenyl)- Alpha methyl styrene, a 4-vinyl-4'-(3-butenyl) biphenyl, A 4- 
vinyl-3 - (3-butenyl) biphenyl and 4-vinyl -4 '-(4-pentenyl) biphenyl, a 4~viny|-2 (4-pentenyl) biphenyl and 4-vinyl 
-4'-(2-methyl-3-butenyl) biphenyl, etc. are mentioned. 

[0010] One sort of these comonomers may be used and they may be used combining two or more sorts, the case 
where the content of the above-mentioned comonomer unit has the desirable 0.01-45-mol range of %, and a diolefin 
unit is contained in an ethylene system copolymer — the content of this diolefin unit — usually — less than [ 1 mol 
% ] — desirable — less than [ 0.8 mol % ] — more — desirable — less than [ 0.6 mol % ] — it is less than [ 0.4 mol 
% ] especially preferably. If the content of this diolefin unit exceeds one-mol %, the problem of gelation by bridge 
formation may arise. It is required that the ethylene system polymer of this invention should have the description 
shown below, first, (**) — it is required for the weight average molecular weight (Mw) of the polyethylene 
conversion measured by the gel-permeation-chromatography method (the GPC method) to be in the range of 
3,000-1,000,000. If less than 3,000 are [ this Mw ] insufficient as for the manifestation of dynamic physical 
properties and 1,000,000 is exceeded, fabrication nature will fall. 5,000-800,000, and the more desirable range of the 
desirable range of the field of dynamic physical properties and fabrication nature to Mw are 7,000-700,000. 
moreover, (**) — a resin consistency (d) — 850 - 970 kg/m3 It is required to be in the range. This resin 
consistency (d) is controllable in the above-mentioned range to arbitration by fluctuating the content of a 
comonomer unit. In addition, this consistency is JIS about that which created and quenched the press sheet in the 
temperature of 190 degrees C. It is the value measured with 23-degree C density gradient tubing based on K-6760. 
[001 1] Next, it is required for the activation energy (deltaEa) of a melting (Ha) flow to be in the range of 31 to 84 
kJ/a mol (7.5-20kcal/(mol)X Melting fluidity with this deltaEa sufficient by 31 kJ(s)/under the mol is not acquired. 
From the field of a melting fluidity, the activation energy (deltaEa) of a desirable melting flow is the range of 33 to 79 
kJ/a mol (8.0-1 9kcal/(moO), and the range of 36 to 75 kJ/a mol (8.5-1 8kcal/(mol)) is especially suitable for it. in 
addition — this — melting — a flow — activation energy (deltaEa) — temperature — 150 — degree C — 170 — 
degree C — 190 — degree C — 210 — degree C — 230 — degree C — it can set — dynamic viscoelasticity — 
frequency dependent (10-2 - 102 rad/sec) — measuring — 170 — degree C — reference temperature — ** — 
carrying out — temperature - time amount — conversion — a rule — using — each — temperature — it can set - 
-G — * — G — " ' — ' — a shift — a factor — absolute temperature — the inverse number — from — Arrhenius* 
equation — having computed — a value — it is . furthermore, (**) — the ratio of the weight average molecular 
weight (Mw) of polyethylene conversion and number average molecular weight (Mn) which were measured by the 
GPC method — it is required for the relation between Mw/Mn and a die swell ratio (DR) to fill formula DR >=0.09x 
(Mw/Mn)+1.20. This DR Swell sufficient by under [0.09x(Mw/Mn) +1.20] is not obtained, but there is a possibility 
that problems, such as the neck in, may arise at the time of extrusion molding. It is desirable that Mw/Mn and a die 
swell ratio (DR) fill the relation of formula 2.5 >=DR >=0.09x(Mw/Mn)+1.26 from the field of shaping stability, and it is 
desirable to fill the relation of formula 2.0 >=DR >=0.09x(Mw/Mn)+1.33 especially. 

[0012] An Oriental energy machine factory KYAPI log rough is used for a die swell ratio (DR) here. From a capillary 
tube nozzle [diameter (DO) =1.0mm, die-length (L) =1 0.0mm, ratio of length to diameter 0=10, fluid inlet angle =90 
degree], a part for extrusion rate/of 2.0mm (shear rate 24.3sec-1), It asked for the diameter of the strand extruded 
and obtained on conditions with a temperature of 190 degrees by measuring by laser light from a capillary tube 
outlet in the location of 1 cm. Moreover, Above Mw and Mn is equipment:Waters ALC/GPC. 1 50C, a column: TSK 
HM+GMH 6x2, flow-rate:1 .0ml a part for /, a solvent 1, 2, 4- It is the value of the polyethylene conversion for which 
it asked by the GPC method on condition that trichlorobenzene. Furthermore, the ethylene system polymer of this 
invention has that desirable with which the relation between **** impact strength (Eimp [kJ/m2]) and a die swell 
ratio (DR) fills formula logEimp >=-1.2xDR+5.0. logEimp As for machine physical properties, under [-1.2xDR+5.0] is 
insufficient, and it is Eimp from the field of machine physical properties. DR Especially the thing with which relation 
fills formula logEimp >=-1.2xDR+5.2 is suitable. In addition, this **** impact strength (Eimp) is ASTM. It is the value 
which attached and measured the fixture for **** impact strength measurement in the Izod test vessel based on D- 
1822. moreover, the ratio of the weight average molecular weight (Mw) of polyethylene conversion and number 
average molecular weight (Mn) which measured the ethylene system polymer of this invention by the GPC method - 
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- what has Mw/Mn in the range of 1.5-4 is desirable. This Mw/Mn of molecular weight distribution is too narrow at 
less than 1.5, a problem arises in a fabrication property, and if 4 is exceeded, machine physical properties will 
become inadequate. From fields, such as a fabrication property and machine physical properties, the more desirable 
range of Mw/Mn is 1.6-3.5, and especially the range of 1.6-3.3 is suitable for it. 

[0013] The ethylene system polymer of this invention can be mixed and used for other thermoplastics. As other 
thermoplastics, polyolefine system resin, polystyrene system resin, a condensed system macromolecule polymer, an 
addition polymerization system macromolecule polymer, etc. are mentioned, for example. As an example of this 
polyolefine system resin, it is high-density-polyethylene; low-density-polyethylene; Polly 3-methylbutene. - It is 
butene-1; hexene-1; octene as a 1; Polly 4-methyl pentene-1; comonomer component. - The straight chain-like low 
density polyethylene obtained using the 1;4-methyl pentene-1 ;3-methylbutene -1 etc., an ethylene-vinylacetate 
copolymer, an ethylene-vinylacetate copolymer saponification object, an ethylene-acrylic-acid copolymer, an 
ethylene-acrylic ester copolymer, an ethylene system ionomer, polypropylene, etc. are mentioned. As an example of 
polystyrene system resin, general-purpose polystyrene, isotactic polystyrene, high impact polystyrene (rubber 
denaturation), etc. are mentioned. As an example of a condensed system giant-molecule polymer, polyester resin, 
such as polyamide resin, such as polyacetal resin, polycarbonate resin, nylon 6, and Nylon 66, polyethylene 
terephthalate, and polybutylene terephthalate, polyphenylene ether resin, polyimide resin, polysulfone resin, 
polyether sulphone resin, polyphenylene sulfide resin, etc. are mentioned. As an addition polymerization system 
giant-molecule polymer, thermoplastic elastomer etc. is specifically mentioned to the polymer obtained, for example 
from the polar vinyl monomer, the polymer obtained from the diene system monomer, a polymethylmethacrylate, 
polyacrylonitrile, and acrylonitrile-butadiene copolymer, acrylonitrile-butadiene-styrene copolymer and the diene 
system polymer that carried out hydrogenation of the diene chain, and a pan. When mixing the ethylene system 
polymer of this invention, and other thermoplastics, it is desirable the 2 - 500 weight section and to mix other 
thermoplastics at a rate of the 3 - 300 weight section preferably to the ethylene system polymer 100 weight section 
of this invention. 

[0014] Next, about the manufacture approach of the ethylene system polymer of this invention, that what is 
necessary is just the approach by which the ethylene system polymer which' has said description is obtained, it is 
not restricted especially but various approaches can be used. The method of performing especially copolymerization 
with the monomer which has homopolymerization of ethylene, or ethylene and other ethylene nature unsaturated 
bonds using what contains (A) transition-metals compound and (B) aluminum oxy compound as an indispensable 
component as a catalyst for polymerizations is advantageous. As a transition-metals compound of the above- 
mentioned (A) component, it is a general formula (I). 
CpMLX-1 ... (I) 

It comes out and what is expressed is used preferably. 

[0015] In the above-mentioned general formula (I), M shows the metallic element of the 3-1 0th groups of the 
periodic table, or a lanthanoids sequence, the ring compound radical of the carbon numbers 5-30 which have the 
cyclopentadienyl or the permutation cyclopentadienyl frame which configurates Cp by pi bonding in M and an eta5- 
joint format — being shown — L — a sigma bond — this — sigma ligand configurated in M is shown. When there is 
two or more L, even if L is the same each, it may differ, this — sigma — a ligand — ****** — for example — R — 
' — OR — ' — SR — ' — SO — three — R — ' — NR'R — ' — ' — NO — two — a halogen — an atom — one - 
pyrrolyl — a radical — and — one - pyrrolidinyl — a radical — desirable — it can mention . Here, R' and R" show 
the hydrocarbon group of carbon numbers 1-20, respectively, and in NR'R", even if R* and R" are mutually the same, 
they may differ. Although you may differ even if each ligand is the same when there are two or more these sigma 
ligands, it is desirable that those at least two are the same. And it is more desirable that two of sigma ligands or 
three are OR' or NR'R". Furthermore, from a copolymeric point, it is desirable that it is especially two or OR' with 
three [ same ] of sigma ligand. Moreover, x shows the valence of M. 

[0016] The number of the radicals which consist of a ring compound of the carbon numbers 5-30 which have the 
cyclopentadienyl or the permutation cyclopentadienyl frame configurated by pi bonding in the aforementioned M and 
an eta5-joint format is one, and even if the substituents on a permutation cyclopentadienyl frame join together 
mutually and they form new cyclic structure, they do not interfere. That is, the radical which has an indenyl frame, a 
permutation indenyl frame, a fluorenyl frame, and a permutation fluorenyl frame is also included by this ring 
compound radical. Moreover, in aforementioned R' and R'\ an alkyl group, a cycloalkyl radical, an aryl group, an 
aralkyl radical, etc. are mentioned as a hydrocarbon group of carbon numbers 1-20, for example, as an alkyl group — 
a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl, an isobutyl radical, sec-butyl, t-butyl, a 
pentyl radical, a hexyl group, an octyl radical, a decyl group, the dodecyl, etc. — as a cycloalkyl radical, a phenyl 
group, a tolyl group, etc. can be mentioned as an aryl group, and a cyclopentylic group, a cyclohexyl radical, etc. can 
be mentioned for benzyl, a phenethyl radical, etc. as an aralkyl radical, for example. Moreover, as an example of OR', 
aryloxy radicals, such as alkoxy groups, such as a methoxy group, an ethoxy radical, n-propoxy group, an isopropoxy 
group, an n-butoxy radical, an iso butoxy radical, a sec-butoxy radical, a t-butoxy radical, a pentoxy radical, a 
HEKISOKISHI radical, an octoxy radical, and a cyclohexoxy radical, and a phenoxy group, etc. can be mentioned. 
Moreover, as an example of SR', a methylthio radical, an ethyl thio radical, a cyclohexyl thio radical, a phenylthio 
radical, etc. can be mentioned. And as an example of S03 R\ aryl sulfonyl groups, such as alkyl sulfonyl groups, such 
as a methane sulfonyl group, an ethane sulfonyl group, n-propane sulfonyl group, an isopropanal pan sulfonyl group, 
n-butane sulfonyl group, a sec-butane sulfonyl group, t-butane sulfonyl group, and an isobutane sulfonyl group, and 
a benzenesulphonyl radical, etc. can be mentioned. Furthermore, as an example of NR'R", a dimethylamino radical, a 
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diethylamino radical, the JI (n-propyl) amino group, a diisopropylamino radical, the JI (n-butyl) amino group, the 
diisobutyl amino group, the JI (sec-butyl) amino group, the JI (t-butyl) amino group, the dipentyl amino group, the 
dihexyl amino group, a dioctylamino radical, a diphenylamino radical, a dibenzylamino radical, etc. can be mentioned. 
Moreover, chlorine, a bromine, and iodine can be mentioned as a halogen atom. 

[0017] As a transition-metals compound expressed with said general formula (I) For example Cyclopentadienyl- 
titanium-trimethyl; Cyclopentadienyl-titanium-triethyl; Cyclopentadienyl CHITANTORI (n-propyl); — 
cyclopentadienyl-titanium-tri-isopropyl; — cyc!opentadienyl-titanium-tri(n-butyl); — cyclopentadienyl-titanium-tri- 
isobutyl; — cyclopentadienyl-titanium-tri(sec-butyl); — cyclopentadienyl CHITANTORI ; (t-butyl) 
Methylcyclopentadienyl-titanium-trimethyl; 1 ,2-dimethylcyclopentadienyl-titanium-trimethyl; 1 ,2,4- 
trimethylcyclopentadienyl-titanium-trimethyl; 1, 2, 3, 4-tetramethyl-cyclopentadienyl-titanium-trimethyl; 
pentamethyl-cyclopentadienyl-titanium-trimethyl; pentamethyl cyclopentadienyl titanium triethyl; 
Pentamethylcyclopentadienyl CHITANTORI (n-propyl); — pentamethylcyclopentadienyl-titanium-trHsopropyl; — 
pentamethyl-cyclopentadienyl-titanium-tri(n-butyl); — pentamethylcyclopentadienyl-titanium-tri-isobutyl; — 
pentamethylcyclopentadienyl CHITANTORI ; (sec-butyl) Pentamethylcyclopentadienyl CHITANTORI ; (t-butyl) 
Cyclopentadienyl-titanium-trimethoxide; cyclopentadienyl CHITANTORI ethoxide; — cyclopentadienyl CHITANTORI 
(n-propoxide); — cyclopentadienyl-titanium-tri-isopropoxide; — cyclopentadienyl CHITANTORI phenoxide; — 
methylcyclopentadienyl-titanium-trimethoxide; — Cyclopentadienyl-titanium-trimethoxide; (n-butyl) 
Dimethylcyclopentadienyl titanium trimethoxide; dimethylcyclopentadienyl CHITANTORI ethoxide; — 
dimethylcyclopentadienyl CHITANTORI(n-propoxide); — dimethyl cyclopentadienyl-titanium-trHsopropoxide; — 
dimethylcyclopentadienyl CHITANTORI phenoxide; — JI Cyclopentadienyl titanium trimethoxide; JI (t-butyl) 
Cyclopentadienyl CHITANTORI ethoxide; JI (t-butyl) Cyclopentadienyl CHITANTORI (t-butyl) ; JI (n-propoxide) (t- 
butyl) cyclopentadienyl-titanium-trHsopropoxide; — JI (t-butyl) cyclopentadienyl CHITANTORI phenoxide; — 
screw (dimethylsilyl) cyclopentadienyl-titanium-trimethoxide; — screw (dimethylsilyl) cyclopentadienyl CHITANTORI 
ethoxide ; A screw Cyclopentadienyl CHITANTORI (Dimethylsilyl) ; A screw (n-propoxide) (Dimethylsilyl) 
cyclopentadienyl-titanium-tri-isopropoxide; — screw (dimethylsilyl) cyclopentadienyl CHITANTORI phenoxide; — 
trimethylcyclopentadienyl titanium trimethoxide; — tri methyl cyclopentadienyl CHITANTORI ethoxide; — 
Trimethylcyclopentadienyl CHITANTORI (n-propoxide); trimethyl cyclopentadienyl-titanium-tri-isopropoxide; — 
trimethylcyclopentadienyl CHITANTORI phenoxide; — triethyl-cyclopentadienyl-titanium-trim ethoxide; — [screw 
(dimethylsilyl) — Methyl] cyclopentadienyl titanium trimethoxide; [JI (t-butyl, methyl)] cyclopentadienyl 
CHITANTORI ethoxide; — tetramethylcyclopentadienyl titanium trimethoxide; — tetramethylcyclopentadienyl 
CHITANTORI ethoxide; — tetramethylcyclopentadienyl CHITANTORI ; (n-propoxide) tetramethyl cyclopentadienyl- 
titanium-tri-isopropoxide; — tetramethylcyclopentadienyl CHITANTORI(n-butoxide); — tetramethylcyclopentadienyl 
titanium TORIISO butoxide; — tetramethylcyclopentadienyl CHITANTORI ; (sec-butoxide) 

Tetramethylcyclopentadienyl CHITANTORI ; (t-butoxide) Tetramethylcyclopentadienyl CHITANTORI phenoxide; 
[Tetramethyl one and 4-methoxypheny] Cyclopentadienyl-titanium-trimethoxide; [tetramethyl and 4-methoxypheny] 
cyclopentadienyl CHITANTORI ethoxide; [tetramethyl and 4-methoxypheny] cyclopentadienyl CHITANTORI ; (n- 
propoxide) [tetramethyl, 4-methoxypheny] cyclopentadienyl titanium tri-isopropoxide; [Tetramethyl and 4- 
methoxypheny] cyclopentadienyl CHITANTORI phenoxide; [tetramethyl and 4-methylphenyl] cyclopehtadienyl- 
titanium-trimethoxide; [tetramethyl, 4-methylphenyl] cyclopentadienyl CHITANTORI ethoxide; [tetramethyl and 4- 
methylphenyl] cyclopentadienyl CHITANTORI(n-propoxide); [tetramethyl and 4-methylphenyl] cyclop entadienyl- 
titanium-tri-isopropoxide; [Tetramethyl one and 4-methylpheny|] Cyclopentadienyl CHITANTORI phenoxide; 
[tetramethyl and benzyl] cyclopentadienyl-titanium-trimethoxide; [tetramethyl and benzyl] cyclo pen TAJIENI 
RUCHITANTORIETOKISHIDO; [Tetramethyl one and benzyl] Cyclopentadienyl CHITANTORI ; (n-propoxide) 
[Tetramethyl one and benzyl] Cyclopentadienyl-titanium-tri-isopropoxide; [tetramethyl and benzyl] cyclopentadienyl 
CHITANTORI phenoxide; [tetramethyl and 2-methoxypheny] cyclopentadienyl-titanium-trimethoxide; [Tetramethyl 
one and 2-methoxypheny] Cyclopentadienyl CHITANTORI ethoxide; [tetramethyl and 2-methoxypheny] 
cyclopentadienyl CHITANTORI phenoxide; [tetramethyl and ethyl] cyclopentadienyl-titanium-trimethoxide; 
[Tetramethyl one and ethyl] Cyclopentadienyl CHITANTORI ethoxide; [tetramethyl and ethyl] cyclopentadienyl 
CHITANTORI(n-propoxide); [tetramethyl and ethyl] cyclopentadienyl-titanium-tri-isopropoxide; [Tetramethyl one 
and ethyl] Cyclopentadienyl CHITANTORI phenoxide; [tetramethyl and n-butyl] cyclopentadienyl-titanium- 
trimethoxide; [tetramethyl and n-butyl] cyclopentadienyl CHITANTORI ethoxide; [Tetramethyl one and n-butyl] 
Cyclopentadienyl CHITANTORI ; (n-propoxide) [Tetramethyl one and n-butyl] Cyclopentadienyl-titanium-tri- 
isopropoxide; [tetramethyl and n-butyl] cyclopentadienyl CHITANTORI phenoxide; [tetramethyl and phenyl] 
cyclopentadienyl-titanium-trimethoxide; [Tetramethyl one and phenyl] Cyclopentadienyl CHITANTORI ethoxide; 
[tetramethyl and phenyl] cyclopentadienyl CHITANTORI phenoxide; [tetramethyl and dimethylsilyl] cyclopentadienyl- 
titanium-trimethoxide; [Tetramethyl one and dimethylsilyl] Cyclopentadienyl CHITANTORI phenoxide; 
pentamethylcyclopentadienyl titanium trimethoxide; pentamethylcyclopentadienyl CHITANTORI ethoxide; 
pentamethylcyclopentadienyl CHITANTORI ; (n-propoxide) pentamethyl cyclopentadienyl-titanium-tri-isopropoxide; 
— pentamethylcyclopentadienyl CHITANTORI(n-butoxide); — pentamethylcyclopentadienyl titanium TORIISO 
butoxide; — pentamethylcyclopentadienyl CHITANTORI ; (sec-butoxide) Pentamethylcyclopentadienyl 
CHITANTORI ; (t-butoxide) Pentamethylcyclopentadienyl CHITANTORI ; (Cyclo HEKISOKISHIDO) 
Pentamethylcyclopentadienyl CHITANTORI phenoxide; Cyclopentadienyl titanium tribenzyl; indenyl titanium 
trimethoxide; — indenyl CHITANTORI ethoxide; — indenyl titanium trimethyl; — indenyl titanium tribenzyl; — 
cyclopentadienyl CHITANTORKmethane sulfonyl); — trimethylcyclopentadienyl titanium ; (TOR1BENZEN sulfonyl) 
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Tetramethylcyclopentadienyl CHITANTORI ; (Ethane sulfonyl) Pentamethylcyclopentadienyl CHITANTORI ; 
Cyclopentadienyl titanium tris (Methane sulfonyl) (Dimethylamine); — trimethylcyclopentadienyl titanium tris 
(dimethylamine); — pentamethylcyclopentadienyl titanium tris (dibenzylamine); — cyclopentadienyl CHITANTORI 
(nitroglycerine); — pentamethylcyclopentadienyl CHITANTORI (Nitroglycerine) etc. — the compound which 
permuted [ chromium '/ a zirconium, a hafnium, ] the titanium in these compounds by the metallic element of the 8- 
10th groups of the periodic table and a lanthanoids sequence further is mentioned to a list. 

[0018] Furthermore cyclopentadienyl titanium dimethyl MONOKURORIDO; — cyclopentadienyl titanium monoethyl 
dichloride; — cyclopentadienyl CHITAN JI (n-propyl) mono-chloride; — cyclopentadienyl titanium diisopropyl 
MONOKURORIDO; — cyclopentadienyl CHITANJI Mono-chloride; (n-butyl) Cyclopentadienyl titanium diisobutyl 
MONOKURORIDO; Cyclopentadienyl CHITANJI Mono-chloride; (sec-butyl) Cyclopentadienyl CHITANJI Mono- 
chloride; (t-butyl) 1, 2-dimethylcyclopentadienyl titanium dimethyl MONOKURORIDO; 1, 2, 4- 
trimethylcyclopentadienyl titanium dimethyl MONOKURORIDO;1 , 2 and 3, and 4-tetramethylcyclopentadienyl 
titanium dimethyl MONOKURORIDO; Pentamethylcyclopentadienyl titanium dimethyl MONOKURORIDO; 
Cyclopentadienyl titanium monochloro JIMETOKISHIDO; Cyclopentadienyl titanium JIKUROROMONO ethoxide; 
Cyclopentadienyl titanium mono-KUROROJI ; (n-propoxide) Cyclopentadienyl titanium monochloro diisopropoxide; 
cyclopentadienyl titanium monochloro diphenoxide; — dimethylcyclopentadienyl titanium monochloro 
JIMETOKISHIDO; — dimethylcyclopentadienyl titanium monochloro JIETOKISHIDO; — dimethylcyclopentadienyl 
titanium mono-KUROROJI (n-propoxide); dimethylcyclopentadienyl titanium monochloro diisopropoxide; — 
dimethylcyclopentadienyl titanium monochloro diphenoxide; — JI (t-butyl) cyclopentadienyl titanium monochloro 
JIMETOKISHIDO; — a screw (Dimethylsilyl) cyclopentadienyl titanium monochloro JIMETOKISHIDO; — 
trimethylcyclopentadienyl titanium monochloro JIMETOKISHIDO; — trimethylcyclopentadienyl titanium monochloro 
diphenoxide; — a triethyl cyclopentadienyl CHITAMMONOKUROROJI methoxide ; [screw (dimethylsilyl), Methyl] 
cyclopentadienyl titanium monochloro JIMETOKISHIDO; tetramethylcyclopentadienyl titanium monochloro 
JIMETOKISHIDO; — tetramethylcyclopentadienyl titanium mono-KUROROJI (n-butoxide); — 
tetramethylcyclopentadienyl titanium monochloro JIISO butoxide; — tetramethylcyclopentadienyl titanium mono- 
KUROROJI ; (sec-butoxide) Tetramethylcyclopentadienyl titanium mono-KUROROJI ; (t-butoxide) [tetramethyl, 4- 
methoxypheny] cyclopentadienyl titanium monochloro JIMETOKISHIDO; [Tetramethyl and 4-methylphenyl] 
cyclopentadienyl titanium monochloro JIMETOKISHIDO; [tetramethyl and benzyl] cyclopentadienyl titanium 
monochloro JIMETOKISHIDO; cyclopentadienyl titanium monochloro diphenoxide; [2[ tetramethyl one and ]- 
methoxypheny] cyclopentadienyl titanium monochloro JIMETOKISHIDO; [tetramethyl one and ethyl] 
cyclopentadienyl titanium monochloro JIMETOKISHIDO; [tetramethyl one and benzyl] — [tetramethyl one and ethyl] 
— cyclopentadienyl titanium monochloro JIETOKISHIDO; [tetramethyl and n-butyl] cyclopentadienyl titanium 
monochloro JIETOKISHIDO; [tetramethyl and n-butyl] cyclopentadienyl titanium mono-KUROROJI ; (n-propoxide) 
[Tetramethyl one and n-butyl] Cyclopentadienyl titanium monochloro diisopropoxide; [tetramethyl and phenyl] 
cyclopentadienyl titanium monochloro JIMETOKISHIDO; [tetramethyl and dimethylsilyl] cyclopentadienyl titanium 
monochloro JIMETOKISHIDO; pentamethylcyclopentadienyl titanium monochloro JIMETOKISHIDO; — 
pentamethylcyclopentadienyl titanium monochloro JIETOKISHIDO; — pentamethylcyclopentadienyl titanium mono- 
KUROROJI (cyclo HEKISOKISHIDO); — pentamethylcyclopentadienyl titanium mono-KUROROJI Phenoxide; indenyl 
titanium monochloro JIMETOKISHIDO; — cyclopentadienyl titanium mono-KUROROJI (methane sulfonyl); — 
pentamethylcyclopentadienyl titanium monochloro screw (diethylamine); — pentamethylcyclopentadienyl titanium 
monochloro screw [JI (n-butyl) The compound which permuted [ chromium / a zirconium, a hafnium, ] the titanium 
in these compounds by the metallic element of the 8-10th groups of the periodic table and a lanthanoids sequence 
further is mentioned to lists, such as amine]. 

[001 9] In the catalyst for polymerizations of this invention, one sort of transition-metals compounds of the above- 
mentioned (A) component may be used, and may be used combining two or more sorts. As an aluminum oxy 
compound used as a (B) component in the catalyst for polymerizations in this invention, it is a general formula (II). 
[0020] 
[Formula 1] 

R 1 R 1 

N )Al-04Al-0^ r Al^ • • • (II) 

/ I \ 

R 1 R 1 R 1 

[0021] The chain-like aluminoxane come out of and expressed, and a general formula (III) [0022] 
[Formula 2] 

— 1 - 0* 



R 1 



(III) 



[0023] It can come out and the annular aluminoxane expressed can be mentioned preferably, the above-mentioned 
general formula (II) — and (III) — setting — R1 carbon numbers 1-20 — desirable — hydrocarbon groups, such as 
an alkyl group of 1-12, an alkenyl radical, an aryl group, and an arylated alkyl radical, — being shown — n and p — 
respectively — 3-50 — the integer of 7-40 is shown preferably. Moreover, two or more R1 which exists in 
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intramolecular You may differ, even if the same. What is necessary is for there to be especially no limitation about 
the means, and just to make it react according to a well-known approach, although the method of contacting 
alkylaluminum and condensing agents, such as water, is mentioned as a manufacturing method of said aluminoxane. 
For example, there is an approach to which dissolve ** organoaluminium compound in the organic solvent, make 
trialkylaluminium react to the approach and ** tetra-ARUKIRUJI aluminoxane to which the water of adsorption of 
the water of crystallization and the inorganic substance which are contained in the approach of contacting this in 
water, ** metal salt, etc., or the organic substance is made to react with an organoaluminium compound, and water 
is made to react further. One sort of aluminum oxy compounds of this (B) component may be used, and may be 
used combining two or more sorts. The catalyst for polymerizations in this invention may contain an 
organoaluminium compound as a (C) component by request with the above-mentioned (A) component and the (B) 
component. Here, as an organoaluminium compound of the (C) component, it is general formula (IV) R2 r AIQ3-r. ... 
R2 shows the alkyl group of carbon numbers 1-10 among (IV) [type, Q shows a hydrogen atom, the alkoxy group of 
carbon numbers 1-20, the aryl group of carbon numbers 6-20, or a halogen atom, and r is the integer of 1-3. ] It 
comes out and the compound expressed is used. 

[0024] Said general formula (IV) As an example of the compound shown, trimethylaluminum, triethylaluminum, 
triisopropyl aluminum, triisobutylaluminum, dimethyl aluminum chloride, a diethylaluminium chloride, methyl aluminum 
dichloride, ethyl aluminum dichloride, a dimethyl aluminum fluoride, a diisobutyl aluminum hydride, a diethyl aluminum 
hydride, ethylaluminium sesquichloride, etc. are mentioned. In these, trimethylaluminum, triethylaluminum, and tributyl 
aluminum are especially suitable from points, such as catalytic activity and an ease of acquisition. One sort of 
organoaluminium compounds of this (C) component may be used, and may be used combining two or more sorts. 
[0025] About the operating rate of the catalyst component (aforementioned [ A ]) and (B) catalyst component in the 
catalyst for polymerizations used for this invention, when the metal atom of the (A) component is titanium, it is 
advantageous 2-1,000, and that (B) component / (A) component mole ratio chooses so that it may become the 
range of 5-200 preferably. Moreover, when the metal atoms of the (A) component are a zirconium except titanium, a 
hafnium, etc., it is advantageous 10-1,000, and that (B) component / (A) component mole ratio chooses so that it 
may become the range of 20-500 preferably. Furthermore, when using (C) catalyst component, it is desirable 0.01- 
100, and for (C) component / (A) component mole ratio to use the (C) component so that it may become the range 
of 0.1-50 preferably. Although the polymerization activity per transition metals can be raised by using this (C) 
catalyst component, if many [ not much ], while an organoaluminium compound will become useless, it remains so 
much in a polymer and is not desirable. In the approach of this invention, even if there are few catalyst components, 
a kind can be supported and used for the inorganic support and the organic support of the shape of a solid-state 
insoluble to for example, a hydrocarbon system solvent, as inorganic support — Si02, aluminum 203, MgO, Zr02, 
Ti02, Fe 203, B-2 03, and CaO, ZnO, BaO and Th02 such mixture, for example, a silica alumina, a zeolite, a ferrite, 
sepiolite, glass fiber, etc. — further — MgCI2 Mg (OC two H5)2 etc. — a magnesium compound etc. is mentioned. 
[0026] On the other hand, as organic support, polymers, such as a polystyrene and styrene-divinylbenzene 
copolymer, polyethylene, polypropylene, permutation polystyrene, and polyarylate, starch, carbon, etc. are mentioned, 
for example. In addition, in a vapor-phase-polymerization method etc., it is not limited to especially a hydrocarbon 
system solvent by insoluble support, the inside of such support — especially — MgCI2, Mg (OC two H5)2, Si02, and 
aluminum 203 etc. — it is suitable. The mean particle diameter of support has the range more preferably desirable 
[ moreover, ] of 20-100 micrometers 10-200 micrometers preferably 1-300 micrometers. About polymerization 
conditions, the higher one in the range in which catalytic activity is not spoiled of polymerization temperature is 
desirable, and -50-200 degrees C is -100-300 degrees C usually more preferably chosen in 10-180 degrees C. 
moreover/the polymerization preassure force — ordinary pressure -150 kg/cm2 G — the range of ordinary 
pressure -100 kg/cm2 G is preferably good. 

[0027] About a polymerization method, there is especially no limit and it may use which approaches, such as a slurry 
polymerization method, a vapor-phase-polymerization method, a bulk-polymerization method, a solution 
polymerization method, and a suspension-polymerization method. When using a polymerization solvent, halogenated 
hydrocarbon, such as aliphatic hydrocarbon, such as alicyclic hydrocarbon, such as aromatic hydrocarbon, such as 
benzene, toluene, a xylene, and ethylbenzene, a cyclopentane, a cyclohexane, and a methylcyclohexane, a pentane, a 
hexane, a heptane, and an octane, chloroform, and dichloromethane, etc. can be used. These solvents may use a 
kind independently and may combine two or more sorts of things. Moreover, monomers, such as an alpha olefin, may 
be used as a solvent. In addition, a non-solvent can perform depending on a polymerization method. 
[0028] Moreover, when carrying out copolymerization of ethylene and other monomers, the preparation rate of each 
monomer is suitably chosen according to a desired resin consistency. Furthermore, as the accommodation approach 
of the molecular weight of a polymer, selection of the amount of the chain transfer agents used, such as hydrogen, 
the class of each catalyst component, the amount used, polymerization temperature, and an ethylene pressure etc. 
is mentioned, for example, the operating rate of a monomer and the catalyst for polymerizations — a monomer / (A) 
catalyst component mole ratio — usually — ten to 1x107 — desirable — 100 to 1x106 It is chosen so that it may 
become the range. 
[0029] 

[Example] Next, although an example explains this invention in more detail, this invention is not limited at all by 
these examples. In addition, the physical properties of an ethylene system polymer were measured according to the 
approach indicated in the specification text. 

200ml (toluene solution) of Albemarle methyl aluminoxane was put into the glass container of 500ml of content 
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volume in which example 1 (1) methyl aluminoxane carried out the preparation nitrogen purge, and stirring was 
continued for 80 hours, circulating the nitrogen gas containing the water of the minute amount obtained by 
circulating nitrogen gas in the water in the glass container of 100ml of inner capacity. The amount of the water 
which the reaction computed from weight reduction of water took was 24-mol % to the aluminum atom of methyl 
ARUNOKISAN. 

(2) To the autoclave made from proof^pressure stainless steel of 1 1, of manufacture inner capacity of ethylene / 
octene -1 copolymer, they are 390ml of dehydration toluene, and dehydration octene under a nitrogen air current. - 
1 Methyl aluminoxane 1 millimol (aluminum atom conversion) prepared by 10ml and the above (1) was supplied, and 
the temperature up was carried out to 60 degrees C in the state of stirring. After holding for 5 minutes in this 
condition, pentamethylcyclopentadienyl titanium [Cp* trimethoxide (OMe) Ti 3] 10 micromole was added, and the 
temperature up was carried out to 65 degrees C. Subsequently then, G installation of 0.5kg/cm2 of hydrogen being 
done with a manometer, and introducing 4kg/cm2 of ethylene by the 1 constant pressure of G with a manometer 
was continued for 60 minutes. After polymerization reaction termination, depressuring was carried out, the polymer 
was reprecipitated to the methanol and filtration recovered it Subsequently, 37.8g of polymers was obtained by 
carrying out reduced pressure drying. 

[0030] (3) ethylene / octene -1 copolymer obtained by the evaluation above (2) of ethylene / octene -1 copolymer 
— a resin consistency (d) — 909kg/m3 it is — for the weight average molecular weight (Mw) of the polyethylene 
conversion measured by the GPC method, 85,000 and number average molecular weight (Mn) were [ 35,900 and 
molecular-weight-distribution Mw/Mn ] 2.37. moreover, the activation energy (deltaEa) of a melting flow — 40.2 kJ 
(s)/a mol (9.6kcal/(moD) and a die swell ratio (DR) — 1.72 and **** impact strength (Eimp) — 1410 kJ/m2 it was . 
[0031] In example 2 example 1, the copolymer was manufactured like the example 1 after supplying the dehydration 
octene -1 except having added 5-vinyl norbornene 0.2 millimol. 28.4g of polymers was obtained after reduced- 
pressure-drying termination. The physical-properties evaluation result of this copolymer is shown in the 1 st table. 
In example of comparison 1 example 1, Albemarle methyl aluminoxane (toluene solution) was used for the 
polymerization as it was, and the copolymer was manufactured like the example 1 except having made the ethylene 
partial pressure of polymerization reaction time to G, and having made 8kg/cm2 of reaction time into 120 minutes. 
18.4g of polymers was obtained after reduced-pressure-drying termination. The physical-properties evaluation 
result of this copolymer is shown in the 1st table. 

To the autoclave made from proof-pressure stainless steel of II. of example of comparison 2 inner capacity, they 
are 300ml of dehydration-under nitrogen air current toluene, and dehydration octene. - 1 Methyl aluminoxane 2 
millimol (aluminum atom conversion) prepared by 100ml and example 1-(1) was supplied, and the temperature up was 
carried out to 60 degrees C in the state of stirring. After holding for 5 minutes in this condition, dicyclopentadienyl 
zirconium dichloride (Cp2 ZrCI2) 1.0 micromole was added, and the temperature up was carried out to 80 degrees C. 
Then, introducing 8kg/cm2 of ethylene by the 1 constant pressure of G with a pressure gage was continued for 30 
minutes. After polymerization reaction termination, depressuring was carried out, the polymer was reprecipitated to 
the methanol and filtration recovered it 42.5g of polymers was obtained after reduced-pressure-drying termination. 
The physical-properties evaluation result of this copolymer is shown in the 1st table. 
[0032] 
[Table 1] 

mim- i 





m m. 

CdD 
(kg/m a ) 




(Mw/Mn) 


mmmi 


9 0 9 


8 5 0 0 0 


2. 3 7 


mmm2 


9 0 4 


1 0 5 7 0 0 


2.1 8 


ttnmi 


9 3 4 


7 8 4 0 0 


6. 6 2 


K,&m2 


9 12 


7 8 2 0 0 


2. 1 0 



[0033] 
[Table 2] 





CA E a) 
(kJ/^) 


94 X^x-ilit 
CD, ) 


<kJ>m') 


mmmi 


4 0. 2 


1.7 2 


14 10 


HRB0!I2 


4 2. 7 


1. 6 6 


16 3 0 


\mm i 


3 0. 1 


1. 2 3 


4 6 0 




2 8. 2 


1. 1 1 


10 6 0 
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[0034] 

[Effect of the Invention] While the ethylene system polymer of this invention is the homopolymer or copolymer of 
ethylene, and its melting fluidity is high and excelling in shaping stability (die swell ratio), it has good machine 
physical properties (**** impact strength etc.), and fabrication is suitably use'd in the field of the difficult blow 
molding or cast shaping in conventional L-LDPE. Moreover, since the blend of LDPE etc. is unnecessary, the mold 
goods which have high physical properties are obtained, and simplification of a process is possible, and it is 
advantageous also in a cost side. 



[Translation done.] 
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[0 0 0 1] 

Mi" ^ t CO "Cfe 6c 
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DPE) iit«SELT»J!gaE»ttdSfiV^^iC*?Ktt«c* 

I^SH«l»T-o^>f ^9^/wttd5/h*< . LDPEirit 
JJlt«$Sttl^So (2) LDPEtififfW 
JnX4*tt«r*f#, WW^L-LDPE^HDPE 
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6 0 (l) a, a>-^>\ Sst^v K^u-v 
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xyttv7^y^*MJ^^ fi^£2lS:PgT* 

#«o*nJ:!9#v^*fi^ffo3R5e*ife (#§SBS5 9- 
5 6 4 1 2t / i» . (3) * **±ls/Tsls^ / *V 

>-^fflj«t*r/Hv^ xfi/y/a-t^^y/i, 5 

— dM^^VSatfrflc (#«sp 1 -5 0 1 5 5 5^ 
$&), (4) 0ffiX^-tf^^^^Hb^^#^T^ 

(«fHJ¥2 - 2 6 1 8 0 9 , ( 5 ) _blE 

(4) £H-<a*ffl^#*Jfii\ ^^uvco^^m^-T 

tp^y^uv (#M¥3-2 7 7'6 10fM) 
^HS^ftTV^o L^LfcdSb, ±IB (1) <D&M& 

ttiST*^<Z)B8JHd s *>S. (3) co*fi^flcki*5 
v^T^i, 7^0-^7^^^ 
ftifJc:«tUr5F*Jt?*)S±, l, 5 ^-^v^^cogi 

^-•ftsftSfiV^ft^^jft^fcS. *e>JC, (4) <7>g 

•fr*v^if<0H]HSr*UTV>5 0 ^^c, (5) cQ^y^ 
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mft^Mft ( Crj] =1 0-207^^ y h/Wg) £ 

-5 5 4 1 0 £*) o L^b#^6, 

(1) ^^SM^Srffl^T^^^v^fi^SrSlat 
mm^Z- 1 6 3 0 8 8^«, WO 9 3/0 8 2 2 

UN**) , (2) ^nwrnmrntvo <7vw=9-Mt 

#J*l/7-<y©»S*ft (tH?4-1 0 0 8 0 8f 
. (3) #«<D^7=.9A5K««C^J:oT. ^ 

>-*fi^ft »i¥2-2 7 6 8 0 7^t) 3&S|B^S 

nrvN« 0 b^Ltt*6, JbiB (i) ^sw^^r 

(2) <Dffl5g*'*^^rtt > wfetts^^^to- 

— *\ (3) UiM^SJvCv^fcott. a-*u 

^»ii**o. 9 2 g/c m 3 sr«*.s*m^*f±«*n 

rv>*v\, (1) fcW*lc^T-»»*aWB*»* 

[0 0 0 5] 
[0 0 0 6] 

*t Sr#i- 5 u XSI^* £ MISl^ < ** £ ■ 



W-tiBft^A (Mw) d*3, 0 0 0—1, 0 00, 0 0 0 OlSH 
fcfcSnfc* (n) «ffl&&S[ (d) ^8 5 0-9 7 0 k 

^A-^r— ( A E a ) 3 1 — 8 4 k J /^e/UC0«Sffl^& 

^yftf^li^^^fi (Mw) t*¥*&^lc (M 

n) £<£>J£Mw/Mn *Vf**:n/V' (D R ) t £>H 
D R ^0. 0 9 X (Mw/Mn) +1.20 

[0 0 0 7] ±E«3R*3-2 0©a-^l/7^i:L 
Tfi:, ^R^ntVy; 1 -^v- ; 1 -^^-r 
V ; 4-7*5^- 1 -^ry ; 1 ^rir >- ; 1 

; l-^-fe^, 1 — Kxir > ; 1 — ^ h7f^ 
^ ; 1 ; 1 -^"^ ^^-fe^ ; 1 — ^ 

i/V ; o -^^/w^^u^ ; m-^^/W^^i/V ; 2, 
4— i/^^/V-^^U^; 2, 6 — i/^ ^/U^^U^ ; 
3, 5 -^^^/V^^U^ ; p - t e r t—^^^^ 

-^nn^f-i/y ; m-^PP^f p — zfv'tx 
fi/y ; o -^p^f yy ; m-yo^fyy ; p 

^-n^^U^; o~7«^L — p -y/V^u^^-Ul/tztf 

(D^vfy-it*^^^, 4 -\f^/V\fy^^/\y ; 3 - tf 

n;Vt*7x^U ; 2-e^Utf^3i^^3SifCOlf— /W7 

ai^/Hg, 1- (4 -tr^/U7ai^/U) 

2- (4-tf^^7zn^i/U) -t7^I/y; 1- (3- 

t^/i/7x^v) --t-P'^^V; 2- (3 - 

-/u) -f7^ u> ; 1- (2 - fc^A^^^/W) ^ 

7$\s^ \ 2- (2"t'^/V7xr:/l/) --f7$ 

««*u7^aiirtt t ^^3-2 060^^ 
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^/wy /Wtf/M* V ; 7 - ^ *vuy /Vifsjv^ ^ ; 5 , 6 - 
; 5, 5, 6-hy^f;W^ 

/l^V; 5 - y ^—fr J ; 

[0 0 0 8] v J t^7^ySiim a-sJ-L' 

itfl, A-^<iy^^^. 1, 4 —^i^v^^ 

1,. 1, 6 -zfrt ^i^c>\ 1, 7 

v^>\ 1, 9— r^^v-x l, l l - Kr 
#i/zc>\ 2 - ^ 1 , 4— O'^i^^^s 2 

3-^/V-l, 7 

b"C(L tfiJxtfl, 1, 4- 

t3^=*rihi^ii>\ 1, 5 - n 3r>7 $ >\ 
1, 1, 2— S^tf^/l'V^a 

— 1, 3 -W—jVi/f xz^^lstzZfrm-f 

- (2, 2, 1) -^-2, 5-^^ 
/V-2, 5 -//V^V"^v ? ^i>> $ ^iC^T/U^^/K 

/l/tf/M*>\ 5 — ai^ 1 y-7^>— 2 — //WOM^V, 5 — 
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[0009] £<btc, y^DT^^vt^r/^yi 
>\ o -v^b'^/w^l?;^ v/- ( p - M'^s^y 
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T"Cfe-6o :o^i/7^y»fi^Mi^%^ 
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u-^i^— hSrfNfiKL, ^L^fe^>4rJ IS K-6 7 
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g' , g" t*6*rja«^a?!Bc^bT 
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(Mw) fcjR¥*MJ^JI (Mn) ^COitMw/M 
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and»fei cm^Iti/- if— *lcJ: 9 SIS 
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G P C Sic i o TiBS Ufc* >J xf i/yjft»©lt 
(Mw) (tS^piS^g (Mn) <h<£>i*Mw 
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w/Mn^l. 5*W-Ctt^*»*tf*i-ffTrtJg»DX 

3. 3<Z}®HaS0jg-e&£ o 
[0 0 13] *«M<7)^u^5Rfi-&frWt, ffieofftprffl 

ret bttt, «*«#y *u7-fy*»ii, ajty**^ 

3^y-3-^^^>-i ; # y - 4 f/v^vr 
l ; n^yv-^^tt^ry-l ; — >- 
1 ; 1 ; 4 -yf/^yf>- 1 ; 3-^^ 

^fy-iftifSrfflv^f^nsiittfi^yx 

sKy^^wv5R»ffi<DAfr«i:b-C«, SRJ8 # y * ^ i" 

fi^i*Wi:ttii, *y7t^-^«w, #y 
#yr^ #jxfuyf 1/7^1^- b, ^y^ 
^ u^^-^r^mm, # y -r ^ k»jib, ^ y 

2Ky ^^/^^^^ y h, #j7^!iBshy^, t 

^ y n = h y/u-Z^^xy*! T^ynrnhy 

o os^iFPic^f l. fccnm^msEffim*. 2-5001 

[0 0 14] ^^CO^^U^^fi^^Mat^ 

&{co^rii, ttffitt**:*'*-*^^!^^*^:**^ 

(A) a»^JR{b-&«4: (B) 
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[0 0 15] JiSB— (I) i-*5V^"C> Mliilfflfi 

^3~i QMx&r^? Y?km<o&m7tm*fF'to 

n-<V^ a: :xyux # ^ a ^ ^ v* 131 — ft £ 
*-t-5«**5-3 0^>*tt<b'&ft*Sr*U Lttatt 

film R* , OR' , SR* , SO 

3 R' , NR' R", NO z , ^Dy^Sf, 1-tTo 
y^*At/l -bTn y ^/u*S:»*b<*rf S- 

-e#So - w-e, r' Rzfn"iz, *-ix«xS*Sfc i ~ 

2 0OjK4fc*iRS£^U NR' R'M^wt, R' & 
TfR' ' nit&Wzm— t?t)S4otV^t±V\ CCD a 

[0 0 16] mrlBcoM<h t? 5 -tt-fr«a-C««-frlcJ: 9 
ft, W^^T—A^te, ^yi^u-yv-Bft, g&^yv 

So Mie^R' &tfR"tC*3lvT\ «*»l—2 

TATA'S. 7!l-/vS, r 9^/^*4 if feft 

S, n-yot>l, ^y/a^H, n-y^/u^, 
-fVyf/H, sec-^S, t-^f/H, 
fv^S, SUVA'S, ^-^^/^S, f^AS, K^vW 

^^/uS^^n^^yuSfcifSr. 7y-/!/Stt 

/vgi urtt, ^y^/vS^7x^f;H4^ 
^(f^rt^tSo ^fc, or' oA*flttt 
y h^v-s, xh^>i, n-^oTK^i/S, -ry 

z/utK^v'S, n-^h^i/£, ^y^h^rVS, se 
c-y^^i, t-yh^I, ^h^i/E — * 
y=3r->S, *z h^->S, s^n^^y^vXfcifoT 

Msifsr ^jfts-cgrs. ^/t, sr' (DMfcmtisxn* 

7 =L=./u^*mte¥*mif 5: bfcX'Z So ^Lt, S 

0 3 R' tf^f*:^ LTte, ^^y^=;uS, 



✓^.Xyl'jfcxvl'gg, n — v;*yU/fc~ yV-g, sec- 
y^yi^xvv-g, t — ^ y^yi'/fcxvuS, y ^ 

^^/u^n^S4if<DT y — yw^/^^/v-s^if^^tf 
srt^-etSo $e>K> nr' r" oA*«iLt 

nfcM/) T^yS, ^y^Plf/U7^S, (n- 
^/u) 7^S, ^yyW^S, (sec 

7^;l, (t-^/w) 7^;s, ^ 
yw^ys, ^^^/vr^ys, s^-^a-ts 
y£, v^7x^7^/S, ^y^7^Mt^ 

[0017] Bfris— jrs; ( i ) TS^nss^feJR^ 
y ^vi^ ; n^yy i/x^/i/f^ v h y ^i^v ; 

V^i/mxvv^y > h y^y^nbVu ; */9y*<<Zs9*J 

zvf^yh y>fy^f/u ; n^^^-yu^*^ 

hy (sec-y^/l^) ; P^O-t? v 5 ^— /U^^V 
by (t-^yw) ; y fvW/^ a^O'^^^/w^^ 
yhU^f/U; 1, 2 -v>y f^V^ u^>^^ v 5 ^^/^ 
f^yhUyf/V; 1, 2, 4-h!iyf/^n^y 
^v?x^f^yhyyf;v ; 1, 2, 3, 4-Tb7 

y ^-sisis? x2^<i/$ */zxL.^)V=?-$ > > y y^/u ; 
t^fri/Z i/^^/u^f is h y y 9- A* ; 

y ^y^iy^ n^^^^^=.yu^^ > h y ; 

y ^-/ui/^ n^^^v^^^yu^^v h y (n-yt3f 
y^) ; ^<v^y o^v^^^y^^^ h y -r 
y^o tr/u ; ^<y^^y ^yuv^ p^y^^x^vf ^ >- 

hy (n-^/W);^V^y f-Asis* a^V^^ai— 

h y y/f^ ; «^v^y ^yu->^ u-^^^ v 5 ^ 

xy^ybU (sec-^/U) ;-<^^y^yWv-^ 
n^y^yxx/i/^yhy (t-^^/u) ;iy^n^< 
y^^xx/vf^yhyy h^i/ K ; i/^ d-o^^m 
^>V=5-?^ hV^ h^y K ; n^v^^nyu^^ 
Vhy (n -^o ***y K) ; o^y# ^xs^^ 
yhy^f y/u K ; v-^ u-^v-^ v^^xi v 
h y ; y ^yui^^o^v^^^/^^^ 

hyy h^ri/K; (n-^/^) i/^ n-O-^ ^xiyu 

f^yhy y h^y k ; >>y u^sfis^—si* 

yhyy K ; t>y f/uy^ n^V^^^—yw 

^■^V hyx h^r-> K ; v^y ^/I^v^^ a/<y^yx^l/ 
^^>-hy (n-ynzK^iy K) ; v^y f-fris* n-<V 
^yxx/i,f^yh y >r y^niK^^K ; 9 
P^^xxyi/^yh y 7xy^y K ; ( t 
^•/U) >^ o-O-^^xiyU^^^ h y y h^ri/ K ; *J 
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is K ; i? (t-z/^vw) */9 n^<yy v^xixvv^y y b 
y (n -y>T2 7$4cis K) ; (t-^/W) :yyp"<y 
y>?xixvy^yyb y ^ y^nzK^y K ; 5* ( t 
yy) fyy n^yy^xixi/y^y y b ]) 7 = /*ris K ; tf 

y b=^>K; tf* (S^^vUfjAO ^y n-Syy i^x: 

y n^yy^xixvy^-y y b y (n-V p n^K^v'K) ; 
tf;* /v-) >^ o^yy v^xixi yt^y y b 

y-f y^o**S/K ; tf* *vU~> 5> AO vyn>< 

:/y xiyy^y y hV 7 =. J K ; hV * 7 A* 
a^y^v^x^f^yhMh^^K; byy^v^> 

-yy n^yy i/:nnyy^y y b y (n — ^O/tf^-y 
K) ; b V y ^/^yy n^yyi^xixvy^y y h y >f V 

^yhD^h^K; [tr* (^y^vv-yyyv-) , y^ 

yy] i^y n-^yy v>xix:yy^yy b y y b^rVK ; 

h y 3i h^riz K ; ^ h7^f/^>^ n^yy i/xixiyyf 1 
^yh!J^ b^y K ; 7 K7^f^ n^yy^xixi 
/vf^yh y 3i h^>K ; x h7^f/^n^y^i/ 
x^f^yhU (n-^njtf^y K) ;fh7^^ 
i/^n^y^^xx/i/^^ y b y y^n^^y K ; 7" 
h7^f^n^y^v?xx/^y b y (n-^F 
^y K) ; x b^y ^vi^yy n^yys^xixvl^y y b 
y^y^h^v-K ; ^ h7^f/^^ n^<yy ^xixvl" 
^yy by (sec-^F^>F) ; ^ b 7 y ^AVy 

7 y 3vy-yy tp-<yy >?xixiyy^y y h Wzc.;**/ 
K; (fh7^^ 4-y b^^mxvuO ^y 
y y v?ic;xyy^y v b y y b =^rV K ; O b 7 y 
4 — y b^rv^zcxi/y] yy u^y y i/xi^/y^-y V b 
yxh^ri/K; (fh7^f^, A- * Y* 9 s7 
/y] yy n^yy v^xixiyy^y y b y (n— ^asK^y 
K) ; (rh7^f^, 4 -y b xx;U) yyp 

><y^v>xx;^^yb y-T y^nsK^-y K ; b^ 
y^yy, 4-^ b^rV7xx;V) y y u ^<y y v>xixvy 
f^yhy7xy^ri/K; (fh7^f/K 4-y^/i" 
7i^) y^n^y^i/x^uf^y hyy h^fy 
K; [f h7^f/K 4-^^/^7 31X1/^ yyn<-<y 
^i;xx;i/^^yl>yxh^yK; (7F7^f/K 4 
-^f;u7x^/>) y^n^y^i/x^/uf^yh!) 

^^iyu) y^ P^y^ e/xx;Uf ^ y h y y 7"n ^^f 
v-K; [f h7^f/K 4 -^^7x^) yyn-< 

y^^xx/wf^yh y 7xy *y K ; (t 1 b^y 
yy, /<y://l/) 'y^o^y^v/xn/i/f ^yF"jy b 
yK; [f h7>f^, -<y vvy] yy u-^yy i/^x^ 



y b y ^ b ^rV K ; (7h7^ 5vK 
y^n-ty^i/xx/vf^yby (n-^n^V 
K) ; (rh7^f/K -Ov^/y] yyn^yys^xixi 

sMO y^ p^y ^ ^xx/uf ^ y F y 7 x ; ^-y K ; . 

v/xx^f-^yvy^ b^i/K; C^h^y^, 2- 
y F^y7x^/v) yy n^yyi/xixvy^y y b y ^i 
h^rVK; (7h7^f/K 2-^F^v/7xx/l/) y 
^ n^y^^i^xixi/^^v b y -y^y =3f--> K ; [fh7 
y^yy, xi^/y) y^P^y^^xx/vf ^y hy^ F 
^rv^K; (7h7^f/K xi^/y] i/^ a-^V^ v?^ix^ 
^yhyxh^yK; [^h^y^*/W > 
^ n^<>y i/xix^/y^*y > h y (n -^n/K^riy K) ; 
(7h7^f/K xi ^-yy] n^y^i/xxyVf-^ ^ 

hy>fy/p^yK; [fh7^f^, >^ 
p^y^y ^xin/y^y ^ h y ^ ^ y K ; hyy 
^■yy, n — y'^/U') v-y n^y^^xx^f-^y h y y 
h^yK; [^h^y^, n-y^M 
i?xx/uf^y byxhdryK; (7h7^f^, n- 
-f^M iyy n^O-y i/xinyy^^ y h y (n-^nTK 
*cis K) ; C^hyy^y^, n-^^-/^] ^^p^^ 
v^xin/y^y > h y W y ^n/K^riy K ; c^b^y^ 
yy, n-^^y^] y^p^y^v^x^f ^y by 7x 
y=^VK; (rh7^f-/K 7xx;H y^n^y^^ 
xx/u^yby^ h^K; Ct" h^y^y^, 7 
yy] y^ P^y^ v^xxywf ^ y b y ^ b ^y K ; [fr 
Y ^y ^*yv, • 7'xx/u] n-<vy i^xixiyy^y v h 
!)7x^yK; (fb7^f/K iyy^yy->yyi^] > 
y u^oy iyxix^yy^y ^ h y y h^v- K ; [f b7^ 
f^yy, v*y ^-yuvy y^] y^p^y^v'xx/yf ^y b 
y 7xy ^r->K ; -<y ^ ^ f/wy ^ p^y ^ 
y v h y y h^i/ k ; -o-^y ^y^^y u^o-y v^xix^ 

yy^-y y h y xi h^v- K ; ^y^^f/^>^ n-^yy^ 
m-yy^y > h y (n-7'p^^yK) i^o-y y fvl^> 
y n^y/y v^xixiyy^y ^ h y y7 p n^y K ; ^<>- 
y y ^yi'v'y p^y^i/xx;i/f ^y h y (n h=^ 

K) ;^>-y y ^-y^i/y p^y^ -^xixiyy^y v h y 
y^b^i/K ; ^<y^y y ^yy^yy n^y^y i/xixiyy^-y 

yby (sec-yF^K);^^/^^ 

y v?xi;xyy^y y h y (t-^R^W^y^f 
/yy^p^y^v'x^f ^y h y (->y u-^^y^r-iy 
K) ; ^o-y y ^yuvy a^O'y v^xix^yu^y > by7 
3i y =^r^y K ; n^o-y ^xixiyy^y yby ^<>i/ 
/u- ; ^y-v^xiyy^y >- h V y h=^^ K ; 4 y^x^/y^y 
ybyx b is K ; >T y^xiyy^y y b y y ; ^ 
f^f^y b y^O-i^yu ; vy n^y^ -yoix/y^y 

yby (^^y^/^^) ; b y y ^vi^yy n^<yy 
i^xixiyy^yv ( b y ^<yif yy^yu^xi yy) ;rF^ 
^yy->y o^yy i/xixiyy^y y b y (x^yx;^x 
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(vM^Vl'T^ y) ; h y f?JV*s2 d^y^S^x. 

v) ;^n/<y^^/WyF!j Hp) ; ^ 
p^y^ v^x: /y^y h y (^ho) 

tj:t\ mmczhb <oi\&m ^ # 6 y & vvy = ~ 

[0018] Sfcictt, iy^ pxy^t/x^vf 

xf;Vi;^nU K ; P^<y ^ s^xixvy^^ Z/i? (n 
-z/pfc^y) ^/^n!)K;^o^^W 
yi^ y^n tf/y^ey * p y K ; p^y^S^xvy 
f^v? (n-r/fvy) ^y^Pli K ; ^^n-O-^i^ 
xixvU^yvM' Vf^J^J ^!)K;^ P-<y^ 
i/xx/vf^y^ (sec --f^M ^e/^U K ; 

K; 1, 

]) K ; 1 , 2, .4 - h y^f^^n^ 
^i;xx/vf^y^f;i/^y^p!J K; l, 2, 3, 
4 --7- h 7 ^^/wy^p^y^v^^y^^yi/^^/y 

K ; p^y^i/xx;i/f ^y 
^y ^ppv?^ h^r-> K ; y^o^y^^^f^y 
i/^nn^/x h^->K ; P^<y^ ^cxvy^ y 
^;^na^ (n-^n^yK) ; v^u^y^v^ 
xvy^y^ey ^ p n $M y>^n K ; n-O 

^^xx;i/f-^y^y ^ oai/7x/^yK ; S^^/v 
iy^7 n -<y ^ i^xixvw^^ y^ey -y?;* h ^ri/ K ; 

v^^f/uy^ n^y^i/xx/vf^y^y^ p h 
^yK ; ^f/^y^ o^y^i^xx /y^y^-y ^p 
ui^ (n-^n/K^riy K) ; ffris* 

^ o^y^i/x^x^/u^^y^ey ^ n^v?7x; 3^y K ; 

(t-^^vy) iy^ P^y^i/^xvu^y^y >?p 
o ^y h^-y K ; fc*^ (v'yf/uyy/W n-O^ 
^x^f^y^y^cay^ h^yK; bD^f^y 
^ n^<y^ i/xin/u^^ y^ey ^ p a h^f.K ; h 

y y ^/vi/t u^i/? i?^^/u=?-? y^y ^ p p v 5 ^ ^ 

y^f-VK; h y xf/vy^ B^i;i-/uf^y*y 
>*ppv^ b^yK; [tr* ( ^/U-> y AO , 

/y] y^n^y^i/xx;vf ^y^ey^pnyy h^y 
K ; r h 7 ^ f /vy ^ n«<y ^ yxx;i/f ^ y^e y ^ n 
uv>y V*-> K ; X h^y^/Wiy^ P^y^ i^xixi/y^- 



^y^/^nni/ (n-^b^i/K) ;fh7^f/^ 
^ u^y^ v^x^/u^y^y ^ u n ^ yzf h^y 
K ; f h 7 ^ f ^y ^ t3^y^ ^xx/uf ^ y^ y ^ o 
pv> (s e c-^^VK) ; X h^yf/^ti^y 
^^xx/uf^y^y^nnv? (t-^h^riyK) ; 

[f h7^f^, 4 y**/y^—M -y^P^y* 
i^xi/y^ y^ey ppv^ h^Z/K; (^h^T*^ 
/y, 4 -y f;V7xx;i/] i/^ p^y^ i^nxvy^y 
^/^n^h^yK; c^h^^^/y, -^ytvy) 
y^ n^y^ v^xxyvf^ y^ey ^ p Pi/y h^i/K; 

(fb7yf/K -<yyyy] -y^ p^y^v^— /y^* 
y^/^nDi;7x;^yK; (fh7yf/K 2-^ 
h^i/7x^;P) pr-O^^v^x^x^/V^^y^-y 
p^h^yK; C^h^^^/y, v^P^y 
^xixvy^y^y ^ p ni^y h^yK ; (rF7^ 

^/W, rc^/V) cz^y^^x^/^^y^-y ^an 

v?xil>3ri/K; (fF7y^, n -^AO V* c< 
y^i/xixi/^^^yqE-y ^nPi/xh^yK ; (7h7 

^ a nv? (n-^n xK^i/K) ; C^h^^^y. n - 
^^yy] iy^n-^y^^^/y^-^y^/^nn^V 
/K^f -y K ; (fF7^^, 7xx^] iy^n-<y 
^yxx^f^y^ey^ppi/^ F^yK; (rb^y 
^/y, ^yf^yy^) -y ^ n^<y^ -iyxixiy^^ y-^e 

y^aav 5 ^ h^i^K ; * ^/^is? a-<y 9 i?^ 

xi/y^-^y^-y ^pp^ h^v-K ; ^y^^A-v^ 
p/<y^i;xx;i/f ^ y^ey ^ u a i/xi h^r-y K ; 
^yfyvy^ u^y^iyxzxi ^y^ey ^ np-y (^y 
^ n^^-y^r-y K) ; ^y^yf/y>^ n^y^ i/x:^ 
;uf ^ y^ y ^ p p i^7x y ^y K ; << y^^/w^^y 
^y^ppyy K ; iy^ p^y^^^^y^-^ y 
^/^dpv? (t< ^ y^yy^xi/^) j^y^^^/y-y^ 
p^y>? v/xx;l/f ^ y^ey ^ p p k*7« (^f/U7^ 

y) ; ^<y ^ ^ ^yv^ p-^y ^ v^xvu^^ y^-y ^ 

PPt*^ [v> (n-^l'T^y) ^tKlcm 

b^L^i-^tt^^^y^^y^-^^, ^^-^ 

[0019] *^^coa#^tt^K{-^v^-c^, ±12 
(a) ^(om^&\t^m%-mm^x h <t< , 

ffltt^^c:^ov^r, (B) Ot&k Lr^v^^t^5r/y ^ ^ 
^A^S/^flfcfc urtt. — ««: (11) 

[0020] 

[<bi] 
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/ I 

R 1 R 

[0 0 2 1 ] X-mZttZmViTsi'S. J *1?->\ ^tf-/© 

(in) 



n - 2 



1 -OV 

R 1 



[0 0 2 3] X'&ZfrZmvtT/i'^ y If 3; U< 

^if^r^^-et^o ±«a-«sc (id at* uiDicfc 

-5 0, ff*L<tt7~4O0>B«fc*i-o */c, ^ 
rttc^-r^m^c^R 1 ttRI-"t?t>*fto-cv^t>J: 

J* \\Li$m ttW&n L T *5 # , 

i£5**fc*£?as*>5o -<d (B) fijc^T^^^At 

(a) smi^ (b) tft&bmc mm\z£v (c) a 
ttitm. — jes (iv) 



R 



A 1 Q, 



(IV) 



[5£*, R 2 tt«»Sl-10©7^*> QW:** 
y — /uSXtt^oyviH^Sr^U ri* 1 — 3 cog 

[0024] rnjie-®^: (iv) -e*stbS-ft:-&*oAfr 
^^a, h y >r v^n tvurA-s hy^v^ 

a y K, xf^^^^nU K, i^^f/W7;U 
^^7/^^ K, ^yyf/U7/u5-?Ak Ky 

K, ^/xf/ur^^^t Ky k, rc^ur/^^ — r> 

ic h y y ^v^r a* ;x^a, h y ai^yur/i'S J±R 
h y ^yvr/t'S-tfAa^ ttiKett&VA^os* 
$#^^a>e>#S-es>So (c) fiR^o*r«r^ 



■Al^ - • • (II) 

R 1 

[0 0 2 2] 

Ub2] 



• • ■ (III) 

[0 0 2 5] *3SM*-fflv>Sfi-&^«jK^*5^SS9fB 

(A) ttJKfiR^i: (B) <b 0>«JBM-fr icoi^T 

(a) ^©Ajuw^^^^v-efcsah&ictt, 

(B) (A) /£#^/Wtas2-i, ooo, #* 
L< J25-2 0 OOfSHKftSJ: 3 j&sffflJT?*> 
So (A) rt»oAJ«f#f*yK*, «*.tf 

(B) 

(a) rit$^e/Hfca* 10-1, ooo, »$l< 
[22 0-5 0 OtfXBHtefc* J: 5 
5 e Jbi:> (C) *ME*»S:«fflr«»^^W:, 
(c) (A) jsfc$Hr/Wfc*sa oi-ioo, #* 

b<no. l — 5 o<o*SHfc:*a<fc 5K: (C) rt$**rfll^ 

5<Ddsa^uv\ (o attfwtjj-sr^v^arfcicj; 

ltd 0Sx.tf, S i O z , A 1 2 0 3 , Mg O, Z r 
O z , T i 0 2 , Fe 2 0 3 , B 2 0 3 , C a O, Zn 
O, BaO, Th0 2 ^Cil^^^ 
#r/u^, h, r7*?>rK tW-f h, 

S6i:tt:MgCl 2 «Mg (O 
C 2 H 5 ) 2 aS^©^*V*Afc^ftM«Plf foft 

[0026] *«fi#tu-ctt, «*.ar, 
^u^, # y tvy, tMy^f i/^, #yry 

S®JK^ST*fe5ftm-PS3£$ix*v\ rft<boa# 
<Oif»t?tt, 4$(CMg C 1 2 , Mg (OC 2 H 5 ) 2 , S i 
0 2 , Al 2 0 3 **fjMMT*>*. ^^c, fift^W 
laStt 1 —3 0 0 Mm, L< ttl 0 — 2 0 0 m m, 
±9fiiU<tt20-l 0 0mhKO»^U\ S 



(5Bt?JBv^s6 5 #*L<, iSfllf- l o 0-3 o ot:, » 
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0 <fc«9#£L<tel 0-1 8 

O^co^ST-aitf^o £fc£^J£^te«J£~ 15 0k 
g/cm 2 G, #£L<te^JE-l 0 0k g/cm 2 G 

[0 0 2 7] l^*Slcov>t«:, WJII^^<, * 

^y-fi^su »«£^8r. 

<D>(£JB#j^J3\ ^/^-/ (A) WJIErit^/UitdS, il 
S10-1X10 7 , L<(11 0 0-1 X 1 0 6 (D 

[0 0 2 9] 

mmmi 

(1) >^vWV^ /^iJ-VOWIJR 

K*«fcutrts«5 o o s y y * h;w>#7.*S!S« 
mm 200 ^.y y * w^An. rt^fti oo^y 

fch, 8 0«rlB!l#«r«»fc« 7K<oK*»^6»ttiU 

(2) ai^U^/^^^^- l#fi^flwS»3S 

tc. gSHssETtcia* 9 o ^ y y * h/u, Jisa 

zM-^v- i i o ^ y y y h^RTf^w. ( i ) -ew 

SiLt^f/UT/U^ / ^rif^ 1 ^ y (7/^^ ' 



y^v?x^;l/f-^^^A h y ^ h^> K (Cp*Ti 

(OMe) 3 ) 1 O^^u^e/l^^nU 6 5t*t 
HLfe. *^^ri±^l+T*0. 5 k g/cm 2 G 

fAL> ftv > t*xf 1/ y ^HT* 4 k g / c m 2 G0> 

fco ftv>-c\ ®J£g;*S1-£ r J: 9 fi<&# 3 7. 8 g ^ 

[0 0 3 0] (3) uy/t^r>- l 

Jbl5 (2) T'iW^fl^V^fy- 

tt, *fJ8tffi* ( d ) #9 0 9 kg /m 3 9 > G P C 

(Mw) 365 8 5,0 0 0. »5p*9^* (Mn) #35,9 
0 0, ^tMMw/Mn^2. 3 7 T*&ofc 0 
JSiBJBBloettftai*^^- ( A E a ] l» 4 0. 2 k J / 
^/U (9. 6 k c a 1 /^e/W) s y>f ^^ji/^Jt (D R ) 
#1. 7 2. 5l3g»S3t£ (E imp ) tfl 4 1 0 k j/m 
2 "Cifcofc. 

[0 0 3 1 ] Hffi^ll 2 

JHMIlfcfcv^C, ja***^- l *SA«. 5-tr 
^/wyyUTtf/i^M). 2 ^ y ^u*S^ L;WfWM3\ ^Jfe 

^^r^i^ic^i- 0 
it^^d l 

^C03i^*U^ffiSr8 k g/cm 2 G. KlS^pRISr 1 2 
it^J2 

(^S^l y y h/K^fl^jEE^^VUXjK^— h ^ ^ 

id, MWtatTtt* F/^y3 o o ^ y y ^ h^ t jk* 
^-^■rv- i i o o ^ y y y h/uxt^SHBWi - 
(i) t«L/c^f/w^;^fy2-; y^e/i^ (r 

wufc, r^^t? 5 ^ib«»'u*: ^v^d-^ 

y^^/^;I/3^r)A^^!JF (Cp 2 ZrCl 
2 ) 1.0W^n^»U 8 0^-(?#IIU o 
^O^, i/y§r]I^lK*8kg/cm 2 GCO— ^EE 
■e3 0»IB»ALWtfc g *&RJ&I*T*, l«JEU> S 
^Sr^^/— /HcWttL-C^a^iOEURUfc, SUE 

[0 0 3 2] 
[^1] 
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